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These geological facts ore now generally agreed to by petrographers as being
most satisfactorily explained on the assumption that magmas have the capacity,
under certain conditions, of separating into submagmas of unlike composition as
well as differing from, that of the original magma, but if mixed in proper proportions
they would reproduce the parent magma. "Regarding the division there seems to
be in general two opposite poles towards which the submagmas tend; to one con-
centrate the iron, magnesia, and to a large extent the lime, to the other the alkalies,
alumina, and to a great extent the silica The one gives us ferromagncsian rocks
such as gabbro, the other feldspathic rocks such as granite" (Pirsson).

The process of a magma separating into two submagmas is known as magmatic
differentiation, and it may take place prior to intrusion or extrusion, or it may go
forward in place The process has been an important one in the genesis of some
ore bodies (see Chapter on Ore Deposits).

It has been shown that the variety of igneous rock types occurring within a given
area exhibit certain distinctive features which indicate their kinship, and therefore
their derivation from a common parent magma. These kinship characters may bo
shown: (1) by the presence of certain minerals; (2) in the peculiarity of chemical
composition; (3) in some cases by peculiar textures; or (4) in a combination of these
To express this kinship of associated igneous rock types, Iddings has proposed the
convenient term consanguinity; and the area within which such related types occur
is called a petrographic province, or a comagmalic area or regwn.

Classification of Igneous Rocks

Igneous rocks possess certain features by which the many different
varieties recognised may be distinguished from each other, such as
mode of occurrence, texture, mineral composition, chemical compo-
sition, etc. One or more of these features has been employed in classify-
ing igneous rocks, but thus far not one of the many classifications
proposed has been universally adopted. The difficulty lies chiefly
in the fact that hard and fast lines cannot be drawn, since each of
the several features enumerated above shows gradations, hence equal
emphasis has not been placed on the same feature by all.

The scheme of classification of igneous rocks most generally em-
ployed by petrographers is based on three fundamental principles,
namely, (1) texture, (2) mineral composition, and (3) chemical com-
position. It very often happens that the identification of the exact
variety or kind of igneous rock is not possible by megascopic methods,
such as involves a naked eye examination or the use of a pocket lens,
but must be determined by microscopic and chemical study. The
engineer, however, must rely on megascopic characters of igneous
rocks hi classifying them, using a scheme that is both useful and prac-
tical, and one that is based on the principal rock characters, such as
texture and mineral composition.

Volcanic rocks may be glassy, stony, cellular, or porphyritic, while